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ABSTRACT

In this study, the complete mitochondrial genome of Volutharpa perryi has been determined for the first
time. The mitogenome is of 15 255 bp in length, including 13 protein-coding genes, two ribosomal RNA
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genes and 22 transfer RNA genes. The overall base composition is 29.6%, 38.6%, 15.6% and 16.2% for A,

T, C and G, respectively. The 13 PCGs of V. perryi and other 12 mollusk species were used for phylogen-
etic analysis by maximum-likelihood method, and the phylogenetic tree demonstrated the close relation-
ship of V. perryi to species of Buccinoidea. The results are expected to provide useful molecular data for
species identification and further phylogenetic studies of genus Volutharpa.

Volutharpa perryi, a kind of marine gastropod mollusks in
genus Volutharpa of family Buccinidae, inhabiting shallow soft
mud or mud sandy seabeds, is mainly distributed in Japan,
Korea and Northern Yellow Sea of China (Zhang 2008). Many
researches had described V. perryi as fishery resource
(Ganmanee et al. 2004; Zhang et al. 2015), but few reports
about this species at the molecular level were available (Hou
et al. 2013). In this study, we determined the complete mito-
chondrial genome of V. perryi for the first time, expecting to
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contribute to the better understanding of this species and
provide information for the taxonomic and phylogenetic study
of the genus Volutharpa.

The specimen of V. perryi were collected from Zhangzi
Island of China in June 2015. Standard phenol-chloroform
method (Sambrook & Russel 2002) was used to extract
total genomic DNA from the muscle tissue. Based on the
sequences of COX1, 12S rRNA and 16S rRNA (GenBank acces-
sion number HQ834060.1, HQ833869.1 and HQ833930.1,
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Figure 1. ML phylogenetic analysis for Volutharpa perryi based on the concatenated nucleotide sequences of 13 mitochondrial protein-coding genes. Tricula hortensis
and Oncomelania hupensis are designated as outgroup. Numbers on nodes indicate the bootstrap value.
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respectively), six pairs of primers were designed: three pairs
were employed to confirm the known sequences and the
other three pairs to obtain three gaps. Long and accurate
polymerase chain reaction method was used to determine the
three unknown fragments: ~3600 bp from COX1 to 12S rRNA,
~1000 bp from 12S to 16S rRNA and ~9500 bp from 16S
rRNA to COX1. After sequenced and assembled, the complete
mitogenome sequence was got and deposited into GenBank
with the accession number KT382829.

The complete mitogenome of V. perryi is a closed circular
molecule of 15 255 bp, consists of 13 protein-coding genes,
two ribosomal RNA genes and 22 transfer RNA genes. The
total base composition is 29.6% for A, 38.6% for T, 15.6% for
C, 16.2% for G, with the AT content (68.2%) higher than that
of GC. All genes are encoded on H-strand except seven tRNA
genes. All of the 13 PCGs use ATG as the start codon, nine of
them use TAA as the stop codon while ND4L, ND4, ND3 and
ND2 end with TAG. The 12S rRNA (881bp) and 16S rRNA
(1357 bp) is adjacent in position except the tRNA-Val located
between them. The tRNA genes were identified by ARWEN
online service (http://130.235.46.10/ARWEN/), all of them could
be folded in the typical cloverleaf structure except tRNA-Ser.

To understand the phylogenetic relationships, the amino
acid sequence of 13 PCGs of V. perryi and other 12 mollusks
were concatenated for analysis. Tree constructed by Phylip-
3.695 wusing maximum-likelihood method was shown
(Figure 1), and the formation of major clades was identical to
the conclusion made from the morphological taxonomy.
Some taxonomic studies had reported that V. perryi was allo-
cated to genus Buccinum and named as Buccinum perryi
(Zhang & Qi 1962; Zhao et al. 1982). However, no information
about the complete mitogenome of Buccinum was found in
GenBank, there is a lack of comparison of Buccinum with
V. perryi. In the phylogenetic tree, V. perryi showed a closer
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relationship with the family Nassariidae, so it is necessary to
combine morphology, molecular biology and information of
relative species for the taxonomy of V. perryi in further study.
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